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5 CONSTRUCTION QUALITY ASSURANCE PLAN

Introduction

The purpose of this Construction Quality Assurance (CQA) Plan is to provide an organizational
framework for testing, observation and monitoring activities that will be performed during
construction of the Chemical Waste Unit in order to document that the constructed cells will
meet or exceed all design criteria, drawings and specifications. The CQA Plan also outlines
the ‘organization, the implementation and the review of the various CQA activities, the
responsibilities of the parties involved in the program, and provides sampling and testing
programs to be carried out during the construction of critical facility components. The ultimate
goal of the CQA program is to provide a means of evaluating and controlling the quality of the
constructed facility so that the intent of the design has been met. The purpose of this plan is
not to detail every aspect of the quality monitoring programs, but rather to provide a
framework for which a thorough construction-monitoring program can be implemented.

This plan, at a minimum, applies to the construction of the following features:
a Landfill foundation and subgrade materials and preparation,
Compacted earth liner, materials, placement, compaction, and protection,
Geomembrane materials, installation, and protection,
Geosynthetic clay liner materials, installation, and protection,

Leachate drainage and collection system materials and construction,

0o o o d 0

Final cover materials and construction, -and _

[} Ponds, ditches, lagoons, and berm construction.
RES.PONSIBILITY AND AUTHORITY
Owner

The Owner is responsible for obtaining all required permits for construction and operation of
the landfill. The Owner is also responsible for complying with all applicable regulatory
requirements of the Regulatory Agency. The Owner has the authority to select and dismiss
organizations charged with design, CQA, and construction activities. Although subject to the
Regulatory Agency’s concurrence, the Owner also has the authority to accept or reject design
| plans and specifications, CQA plans, project review and recommendations by the CQA
Officer, and the materials and/or workmanship of the construction contractors. In addition, the
Owner may serve as the construction contractor and/or the Design Engineer.

Design Engineer

The Design Engineer is responsible for designing the facility to meet the design and
operational requirements of the Regulatory Agency and the Owner. The Design Engineer
A shall be properly licensed to provide professional engineering services in the state that the

landfill is constructed. The Design Engineer has the additional responsibility and authority for
modifying the design as necessary during construction in order to address unexpected
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conditions. The Design Engineer also has the authority to recommend and/or specify
corrective measures where deviation from the design or failure to meet design criteria is
detected by CQA Personnel. All such design and construction changes shall conform to the
appropriate regulations, and shall be documented in the CQA Report.

CQA Personnel

The overall responsibility of the CQA Personnel is to observe and test the construction
activities and materials in order to confirm whether the work and materials are in conformance
with the drawings and specifications. CQA Personnel include the CQA Officer and CQA
Technicians.

The CQA Officer shall be independent of the Owner, and shall not be an employee of the
Owner, or any companies affiliated with the Owner. The CQA Officer shall be a properly
licensed professional engineer in lllinois.

The CQA Officer is responsible for ensuring that all inspections, testing, meetings, and other
activities required by this CQA Plan are conducted in accordance with this CQA Plan. Specific
responsibilities of the CQA Officer include:

a Review design criteria, drawings and specifications for clarity and
completeness,
a Assure that the CQA Technicians, Contractor(s) and Manufacturer(s) are

knowledgeable regarding the facility design criteria, project drawings and
specifications, permit requirements, CQA requirements, and inspection/testing
procedures, as related to their work activities,

aJ Verify whether a Test Liner is required prior to, or during, each phase of liner
construction,

_Coordinate and schedule CQA activities,

Verify that the test equipment in use is appropriate for the test and site
conditions, and that the equipment is properly calibrated,

1 Confirm that test data are accurately recorded, reduced, summarized,
interpreted, and maintained,

[ Confirm that the facilities are constructed to the lines and grades shown on the
drawings,

Establish the random sampling program,

o Identify the need for design modifications and communicate such need to the
Design Engineer and/or Owner,

[ Review Contractor’s quality control (CQC), Manufacturer’s quality control
(MQC) and Manufacturer’s quality assurance (MQA) data for conformance with
the project specifications and this CQA Plan,
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4 Identify materials and construction that do not comply with the drawings or
specifications, communicate such non-compliance to the Contractor or
Manufacturer, and Owner (if necessary), and observe, test, and document
work conducted to correct such non-compliance, and

0 Confirm that the required meetings are held.

The CQA Technicians shall possess adequate training and sufficient practical experience to
execute the observation and testing activities required. Specific responsibilities of the CQA
Technicians include:

Qa Observe the work as it is performed to assess compliance with the facility
design criteria, drawings, and specifications,

Conduct the required sampling and testing,

a Monitor all tests conducted by the Contractor(s) as may be required by the
project specifications and/or this CQA Plan,

(] Perform the required measurements and surveys to verify proper construction
grades, lines, depths, thicknesses, elevations, etc.,

a Promptly report to the Contractor(s) the results of all observations and tests as
the work progresses,

a Promptly report to the CQA Officer the results of all observations and tests,
including deficiencies, and

4  Prepare and maintain onsite docurhentation, including daily reports and
photographs, as required by this CQA Plan.

During periods of routine, repetitive activities, the CQA Officer may periodically be absent from
the project site and may designate, in writing, a “CQA Officer-in-Absentia.” The CQA Officer
is responsible for selecting a CQA Officer-in-Absentia that is capable of exercising competent
judgment in carrying out the CQA Officer duties. The CQA Officer shall routinely
communicate with the CQA Officer-in-Absentia, and is responsible for the actions of the CQA
Officer-in-Absentia. The CQA Officer is also responsible for determining the need for his/her
personal observations of the onsite construction activities. As a general guidance, however,
the CQA Officer should be onsite at least once per week to directly observe the work during
periods with continuous construction activities covered under this Plan. During periods of
sporadic construction activities covered under this Plan, the CQA Officer should, as a general
rule, personally observe onsite construction work no less frequently than about once per five
full days of construction activity.

If the CQA Officer is unable to perform the duties as defined herein, the Owner will assign a
replacement CQA Officer. The replacement CQA Officer must meet the minimum
requirements as set forth herein. Multiple CQA Officers are allowed provided each CQA
Officer is assigned to a specific task and follows previously defined communication protocol
that is compatible with the procedures described herein.
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Contractor(s)

The Contractors have the responsibility to construct the facility in accordance with the design
criteria, drawings, and specifications to the satisfaction of the CQA Officer and Owner.
Contractors are required to implement the quality control programs described in the
specifications. The Contractors may implement their own supplemental quality control
program for purposes of monitoring their respective construction.

Manufacturer(s)

The Manufacturers are responsible for manufacturing and/or fabricating their respective
components in accordance with the design criteria, drawings, and specifications to the
satisfaction of the CQA Officer and Owner. The Manufacturers are required to implement the
MQA and MQC programs described in the specifications. The Manufacturers may implement
their own supplemental quality assurance/quality control program for purposes of monitoring
the manufacture or fabrication of their respective components.

PROJECT MEETINGS
Meetings shall be held periodically during the course of the project to enhance communication

and coordination between the various involved organizations. Required meetings are’
described in the following sections.

Preconstruction Meeting

A Preconstruction Meeting will be held prior to, or at the onset of, each substantial phase of
the construction activities that are subject to this CQA Plan. Representatives of the Owner,
Design Engineer, CQA Officer, and Contractor shall attend the Preconstruction Meetings. The
purpose of these meetings is to:

O Provide each organization with all relevant CQA documents and supporting

information,
4 Familiarize each organization with the site-specific CQA Plan and its role

relative to the design criteria, plans, and.specifications,

a Determine any changes to the CQA Plan that are needed to ensure that the
: facility will be constructed to meet or exceed the specified design,

o Review the responsibilities of each organization,
Review lines of authority and communication for each organization,

a Discuss the established procedures or protocol for observations and tests
including sampling strategies,

O Discuss the established procedures or protocol for handling construction
deficiencies, repairs and retesting,
& Q Review methods for documenting and reporting test data,
Shaw® O Review methods for distributing and storing documents and reports,
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a Review work area security and safety protocols,

O Discuss procedures for the location and protection of construction materials
and for the prevention of damage to the materials from inclement weather or
other adverse events,

o Conduct a site walk-around to review construction material and testing
equipment storage locations, and

W] Establish contractors intended work schedule.

[ The Owner will coordinate the Preconstruction Meetings. Meeting minutes will
be recorded and distributed to each attendee.

Progress Meetings

Progress Meetings shall be held periodically to discuss ongoing or upcoming construction
activities. Progress Meetings shall be held no less frequently than weekly during periods of
ongoing construction activities that are subject to this CQA Plan. The purpose of the meeting
is to:

3 Review the construction progress, accomplishments, and outstanding unresolved
deficiencies, :
a Review the work location and activities for upcoming new construction activities,

Identify the contractor's personnel and equipment assignments for the new activities,
and

4 Discuss any potential construction problems.

Any involved party can call a Progress Meeting; however, CQA Personnel are responsible for
ensuring that Progress Meetings are held at least weekly during periods of ongoing
construction activities. At a minimum, the Contractor and CQA Personnel shall attend
Progress Meetings. Progress Meetings shall be documented in the CQA Personnel field .
notes.

Problem or Work Deficiency Meetings

Special meetings may be held when and if a problem or deficiency is present or likely to occur.
At a minimum, the Contractor and CQA Personnel will attend the meeting. The CQA Officer
shall attend those meetings that address severe or recurring problems.  The CQA Personnel,
Contractor, Owner, or the Design Engineer can request the meeting. The purpose of the
meeting is to define and resolve the problem or work deficiency in the following manner:

0 Define and discuss the problem or work deficiency,
a " Review alternative solutions (as appropriate), and
@ a Implement a plan to resolve the problem or deficiency.
aw"
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Any solutions requiring a design change or significant change in construction procedures shall
be reviewed and approved by the Design Engineer. ~Any changes requiring a permit
modification shall be reviewed and approved by the IEPA prior to implementation. If deemed
necessary by any involved party, an additional meeting may be held to review the success of
the actions taken to resolve the problem or deficiency.

At a minimum, the CQA Personnel shall document the meeting in the field notes. At the
discretion of the CQA Officer, or as requested by the Contractor, formal minutes of meetings
that address severe and/or recurring problems shall be prepared and distributed to all meeting
attendees, the Owner, and the Design Engineer.

TEST LINER

An earthen test liner has been constructed at the existing Clinton Landfill No. 3 MSW Unit in
order to assure that any full-scale liner would meet the construction specifications and
regulatory requirements using the anticipated Earth Liner materials, construction procedures,
and construction equipment. The results of this testing- demonstrated compliance with
specifications. Materials which will be used to construct the earthen liner beneath the
proposed Clinton Landfill No. 3 Chemical Waste Unit will be similar to those at the adjacent
Clinton Landfill No. 3 MSW Unit. Should the earth materials, equipment or construction
methods vary substantially from those during previous test liner construction, an additional test
liner (or liners) will be constructed. Specifically, an additional Test Liner shall be constructed
if, in the opinion of the CQA Officer, any of the following occur:

a The earth liner material is derived from a geologic unit differing from the
geologic unit from which the previous test liner material was derived,

a The Earth Liner material within the geologlc unit varies substantlally in the
opinion of the CQA Officer,
o} The compaction equipment is smaller, lighter, or is otherwise believed to result

in less compactive energy in the opinion of the CQA Officer, or

[l The construction methods are expected to result in less compactive energy
than the construction methods used during previous test liner construction.

FIELD OBSERVATION AND TESTING ACTIVITIES

This section describes the nominal field observation and testing activities that shall be
performed by the CQA Personnel. The results of these observation and testing activities shall
be compared to the project specifications and drawings to determine work conformance. Any
specification referred to within the remainder of this CQA plan is provided in Appendix K.

Landfill Foundation

The landfill is designed to ensure that the foundation provides a structurally stable subgrade
to support the overlying liner system under the loads that will result from the waste. The
foundation is also designed to minimize the possibility of groundwater contamination in the
event the liner system is breached. The landfill foundation shall consist of competent native
soil, compacted clay foundation fill, or compacted random fill containment berms. The
following observation and testing activities shall be performed by CQA Personnel to ensure
that the landfill foundation conforms to the intent of the design, drawings, and specifications.
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Containment Berms

The CQA Personnel shall observe and test the subgrade preparation, placement, and
compaction of the Random Fill that comprise the containment berms. Material specifications
are provided in Part 2.02 of Specifications Section 02200; placement and compaction
specifications are provided in Part 3.07 of the Earthwork Specifications (Specifications Section

- 02200).

CQA Personnel shall assess the suitability of the Random Fill to be placed in the containment
berms prior to construction. As part of this assessment, CQA Personnel shall visually
reconnoiter the stockpile(s) and/or borrow areas from which the fill is to be derived to check
that the soil appears to meet the criteria included in the specifications (e.g. uniformity of
gradation, texture, and moisture content, and free of excessive organic material, frozen
materials, and oversized stones/clods). At least one representative sample of each type of
soil to be used as Random Fill in containment berms shall be collected and tested for the
following:

(W Unconfined compressive strength to compare to the strength criteria provided
in Part 2.02 of the Earthwork Specifications. Unconfined compressive strength
shall be tested on samples remolded to the minimum specified dry density and
maximum specified moisture content in accordance with ASTM Test:Methods
D2166 or D2850.

4 Maximum dry density/moisture content relationship (i.e. Proctor test) by ASTM
Test Methods D698.

During construction, the CQA Personnel shall:

(. Verify that the area to receive fill has been stripped and cleared of organic
materials, organic-rich soil, and other deleterious materials,

a Observe the fill foundation for evidence of groundwater seepage. The Design
Engineer shall be notified if significant seepage is found prior to placing fill,

0 Observe the fill subgrade for soft soil. Excessively soft soil that prevents the
first lift of Random Fill from achieving the specified compaction shall be
removed and replaced as described in the specifications, or as otherwise
allowed by the Design Engineer,

O Verify that the fill material is relatively uniform in gradation, texture, and
moisture content, and free of excessive organic material, frozen materials, and
oversized stones/clods,

a Verify that the fill material is represented by a Proctor Curve established during
pre-construction testing, ‘

a Verify, at a nominal frequency of one measurement per acre per lift, that the
fill lift thickness does not exceed that specified,

U Test the in-place (field) moisture content and dry density to confirm whether
the specified moisture content and relative compaction are achieved, and
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W Confirm that the Contractor is following proper procedures to ensure adequate
lift bonding.

Field density and moisture content tests shall be performed using a properly calibrated nuclear
densiometer in accordance with ASTM D-2922 and D-3017, or other generally accepted
method approved by the CQA Officer. The CQA Personnel shall judgmentally select field
density/moisture content test locations to provide uniform testing coverage of the fill. CQA
Personnel shall test field density and moisture content at a nominal frequency of one test per
2,500 cubic yards of in-place fill material.

The CQA Personnel shall record the approximate location of all field density and moisture
content tests to a nominal accuracy of 10 feet horizontally and 3 inches vertically referencing
the project coordinate and elevation system. :

Sidewall Excavations
The CQA Personnel shall observe the completed sidewall liner excavations to confirm that the

excavation slopes are stable. Specificitems to check that, if present, could indicate marginally
stable conditions include:

0 Cracks in the ground surface parallel to the slope along and/or near the top of
the slope,

4 Presence of weak soils,

O Bulges along the slope or near the toe of the slope, and

a Significant groundwater seepage from the excava{ion slope or near its toe.

Part 3.05 of Specifications Section 02200 detail the actions to be taken in the event saturated
sand is encountered in the sidewall excavation. Other evidence of instability shall be reported .
to the Design Engineer for further evaluation and, if necessary, development of corrective
measures to ensure that adequate factors of safety against slope instability are attained.

Groundwater Seepage

Excessive groundwater seepage can result in inadequate fill subgrade conditions (i.e. too soft
to allow the first lift of Compacted Clay Fill or Earth Liner to be compacted to the specified
density), and/or can result in excessive hydrostatic uplift pressures on the completed liner
system.

The CQA Personnel shall observe excavations and fill subgrades for evidence of excessive
groundwater seepage. Excessive groundwater seepage is defined as seepage of
groundwater into an excavation such that the ongoing earthwork cannot be competed “in the

dry”.

The CQA Personnel shall notify the Contractor and the Design Engineer in the event that
excessive seepage is noted. Work in areas with excessive groundwater seepage shall be
suspended until a solution that is acceptable to the Design Engineer and CQA Officer is
developed. Example solutions may include allowing the excess seepage water to naturally
drain (acceptable for pockets with limited water), installing and temporarily operating a
dewatering system until sufficient overburden is placed to resist hydrostatic uplift, and/or
installing a drain tile. Typical dewatering and drain tile systems are provided on the drawings
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as design guidance. Actual design details will depend upon field conditions. Perforated drain
tiles that are to remain operational after waste is placed in the nearby landfill cell shall be
maintained at an elevation at least 1 foot above the nearest landfill floor elevation to the extent
possible in order to prevent a potential preferential leachate pathway. Where this is not
possible, the Operating Permit application shall include a request to include the drain tile
discharge in the facility water monitoring plan.

Landfill Floor

The landfill floor is intended to be founded on, or within, stiff to hard clays of the Tiskilwa
and/or Berry Clay/Radnor till units. These units are described as brown or gray, dry, with trace
amounts of sand and/or pebbles. In some areas, particularly in the northern portions of the
landfill, the planned Earth Liner subgrade elevation is within the organic silts of the
Robein/Roxana Silt unit. These organic silts are not suitable foundation soil. In these areas,
the landfill floor foundation will require overexcavation to remove the organic silts. Such
overexcavation, if required, shall extend to the competent Berry Clay/Radnor till and be
backfilled with Compacted Clay Fill material (reference the Earthwork Specifications). Note
that any fill placed beneath the landfill floor Earth Liner subgrade shall meet the requirements
of Compacted Clay Fil.

The CQA Personnel shall observe the soils exposed in the landfill floor and lower portions of
the sidewalls to confirm that the floor is directly founded on competent soils as described
above and in the Earthwork Specifications. The CQA Personnel shall also observe the cell
floor foundation to confirm the absence of fractures, soft soil, frozen soil, organic-rich soil,
standing or running water, or saturated sands at the foundation subgrade.

‘Where unsuitable soils are present at the cell floor foundation elevation, the CQA Personnel
may conduct a limited exploration program, such as trenches or.observation pits, to delineate
the vertical and lateral extent of the unsuitable soils. The unsuitable soil shall be completely
removed where only a nominal volume of unsuitable soil exists beneath celi floor. The Design
Engineer, however, shall be notified immediately if the limited exploration program indicates
a substantial volume of unsuitable soil exists. In that case, the Design Engineer may conduct
additional investigations as appropriate to delineate the extent of the unsuitable soil and
establish the limits of the overexcavation.

Compacted Clay Foundation Fill

Fill placed beneath the landfill floor Earth Liner shall meet the specified requirement of
Compacted Clay Fill, as provided in the Earthwork Specifications (Section 02200).

Compacted Clay Fill Materials
CQA Personnel shall observe and test Compacted Clay Fill material for the following:

a Confirmation that the Compacted Clay Fill material is derived from the Tiskilwa
till or the Berry Clay/Radnor till units,

N Uniformity of gradation, texture, and moisture content,

Soil type according to the United Soil Classification System (visual-manual
method), at a minimum testing frequency of one sample each day that
Compacted Clay Fill is placed,
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a Atterberg limits and grain-size distribution by ASTM Test Methods D4318 and .
D422 (including hydrometer), respectively, at a nominal testing frequency of
one test per 30,000 cubic yards of Compacted Clay Fill placed,

a Maximum dry density/moisture content relationship (i.e. Proctor test) by ASTM
Test Method D698. Each soil type derived from each geologic unit used for
Compacted Clay Fill construction shall be tested. Subsequent testing shall be
at the discretion of the CQA Officer; however, at a minimum, one-point “check
points” shall be performed and correlated to full Proctor curves at a nominal
frequency of one checkpoint per 10,000 cubic yards of Compacted Clay Fill
placed. A full Proctor test shall be conducted on material for which the
checkpoint does not correlate to a previously completed Proctor curve,

Free of excessive organics, frozen materials, and oversized stone/clods,

Undrained shear strength. Undrained shear strength shall be tested on
samples remolded to the minimum specified dry density and maximum
specified moisture content in accordance with ASTM Test Methods D2166,
D28350, or D4767 (nominal consolidation pressure of 10,000 psf). Alternatively,
undisturbed samples of in-place Compacted Clay Fill may be tested. At least
one sample for every 10,000 cubic yards of Compacted Clay Fill placed shall
be tested. Undrained shear strength testing is not required where less than
2,000 cubic yards of Compacted Clay Fill is placed during any phase of
construction. The average of the samples shall be used to determine
compliance with the project specifications; however, no single test result shall
be less than 75 percent of the specified strength value, and

Qa Hydraulic conductivity. Hydraulic conductivity shall be tested on samples
remolded to the minimum specified dry density and maximum specified
moisture content in accordance with ASTM Test Methods D2166 or D2850.
Alternatively, undisturbed samples of in-place Compacted Clay Fill may be
‘tested. Atleast one sample for every 10,000 cubic yards of Compacted Clay

Fill placed shall be tested. The average of the samples shall be used to
determine compliance with the project specifications; however, no single test

result shall be more than three times the specified hydraulic conductivity value.

Compacted Clay Fill Subgrade Preparation

Compacted Clay Fill subgrade preparation specifications are provided in the Earthwork
Specifications. The intent of the subgrade preparation specifications is to provide a firm base
upon which the Compacted Clay Fill can be constructed. In order to ensure a firm subgrade,
the specifications require that the Contractor proof-roll the liner subgrade using equipment
acceptable to the CQA Officer. The CQA Personnel shall observe the proof-rolling and note
any areas that appear unacceptably soft (i.e. too soft to allow the first lift of Compacted Clay
Fill to be compacted to the specified relative compaction). The CQA Personnel shall also
observe the subgrade to confirm the absence of frozen soil, organic-rich soil, standing or
running water, or saturated sands at the foundation subgrade. Such soils shall be delineated,
removed, and replaced with Compacted Clay Fill as described in the specifications or as
otherwise approved by the Design Engineer.
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Cbmpacted Clay Fill Placement and Compaction

CQA Personnel shall observe and test Compacted Clay Fill material as it is placed and
compacted for the following: :

a Maximum lift thickness (prior to compaction), at a nominal frequency of two |
measurements per acre per lift,

a In-place (field) moisture content and dry density to confirm whether the
specified moisture content and relative compaction are achieved,

Proper lift bonding, and

a Measures taken to adequately protect the in-place Compacted Clay Fill from
excessive moisture, desiccation, or disturbance.

Field density and moisture content tests shall be performed using a properly calibrated nuclear
densiometer in accordance with ASTM D-2922 and D-3017, or other generally accepted
method approved by the CQA Officer. The CQA Personnel shall judgmentally select field
density/moisture content test locations to provide uniform testing coverage of the fill. CQA
Personnel shall test field density and moisture content at a nominal frequency of one test per
2,500 cubic yards of in-place fill material.

The CQA Personnel shall record the approximate location of all field density and moisture
content tests to a nominal accuracy of 10 feet horizontally and 3 inches vertically referencing
the project coordinate and elevation system.

Liner

Significant earthwork and geosynthetic material installation operations will be required to-
prepare the landfill liner system subgrade, place and compact the Earth Liner, and install the
liner geomembrane. The following observation and testing activities shall be performed by
CQA Personnel to ensure that the liner construction conforms to the drawings and

specifications. :

Earth Liner

Earth Liner is to be constructedvalong the landfill liner floor and sidewalls. Material and
subgrade preparation, placement, and compaction specifications are provided in Parts 2.01
and 3.05, respectively, of the Earthwork Specifications.

Earth Liner Materials
CQA Personnel shall observe and test Earth Liner material for the following:

d Confirmation that the Earth Liner material is derived from the Tiskilwa till or the
Berry Clay/Radnor till units,

o Confirmation shall be based on a review of the location and elevation of the
borrow source with respect to the geologic cross-sections, and a comparison
of the physical descriptions (e.g. color and consistency) of the source earth
materials and those described for the geologic units.
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Verification that the Earth Liner material is consistent with that used in a
previous successful Test Liner. Verification shall include confirmation that the
source materials are derived from the same geologic unit as the materials used
for a successful Test Liner.

Furthermore, the results of the source material tests described in this section
shall be compared to the results of the Test Fill material test results as further
confirmation that the Earth Liner material is consistent with that used in a
previous successful Test Liner.

Uniformity of gradation, texture, and moisture content,

Soil type according to the United Soil Classification System (visual-manual
method), at a minimum testing frequency of one sample each day that Earth
Liner is placed, '

Atterberg limits and grain-size distribution by ASTM Test Methods D4318 and
D422 (including hydrometer), respectively, at a nominal testing frequency of
one test per acre of Earth Liner placed,

Maximum dry